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A STUDY OF THE WEIGHTS AND DIMEN- 
SIONS OF TRUCKS 


Reported by J. T. THOMPSON, Highway Research Specialist, U.S. Bureau of Public Roads, and Professor of Civil Engineering, the Johns Hopkins University 








DETERMINING THE WEIGHTS 


o the over-all dimensions of loaded motor vehicles 
rary with manufacturer's rated capacity? 


e the gross loads of motor vehicles distributed to the 


rarious axle s? 
it extent do operators exceed the manufacturer's 
nie nde d loading, and how doe S pre rale ney of this 


loading” vary with manufacturer’s ratings? 


' extent are tires being similarly overloaded? 





fi 


iiSE ARE typical of the questions which should 
unswered by those who must consider dimen- 
us and load concentrations in providing clear- 


. Po 8nce anc strength in the design of highways and high- 
me way bridces, by highway economists who would properly 
nit FS allocate highway costs to the various classes of vehicles, 





Me by manufacturers of both vehicles and tires, and by 
highway administrators and legislators who would in- 
telligent i; restrict motor vehicle size and weight and 
3 legisla ulr tax rates to sustain highway programs. 
a7 Those who have had to seek the answers to these and 


similar questions know that hitherto existing data, such 
’S Maniiacturer’s specifications, fail to provide them. 











=e So far as the writer knows, there is no way to obtain 

ions | this Jniormation except by establishing roadside 

ng clinics’ where vehicles may be studied as they pass. 

y s & 

ents OBSERVATIONS MADE ON TWO MAIN TRUCK ROUTES 
— — Ing data have been obtained from just such 

— S. Vuring the summer and fall of 1934 the Bu- 


c iD . : a . 
eau of Public Roads of the United States Department 


0928—25 
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AND DIMENSIONS OF TRUCKS. 


of Agriculture with the cooperation of the Johns Hop- 
kins University, the Maryland State Roads Commis- 
sion, and the Commissioner of Motor Vehicles of Mary- 
land, operated two stations at which commercial ve- 
hicles were weighed and measured. One of these was 
located on Route U S 40, leading north from Baltimore 
toward Philadelphia, the other on Route US 1 leading 
south from Baltimore toward Washington. These sta- 
tions were operated alternately for periods of approxi- 
mately 2 weeks from the middle of June to the middle 
of November. During the entire period 10,700 ve- 
hicles were observed, 7,100 when loaded and 3,600 when 
empty. It is believed that the data constitute a repre- 
sentative sample of truck traffic on main highways in 
this area. Further investigation is needed to deter- 
mine if the data are representative of truck traffic on 
main highways generally. 

The field party of 4 men consisted of a uniformed 
officer to direct traffic, a notekeeper, and 2 others who 
shared the duties of weighing and measuring. Aside 
from the scales no other special equipment was used. A 
cloth tape and a level-rod with a horizontal arm for 
calipering heights answered every purpose. 

In order to avoid the recurrence of data relating to 
identical vehicles frequently passing the station, identi- 
fication cards were issued to all operators and no vehicle 
was recorded more than once loaded and once empty 
when proceeding in each direction during any one 2-week 
period. 

The procedure was as follows: All commercial 
vehicles were stopped. Identification cards, if pre- 
sented, were examined. If a card were presented indi- 
cating that the vehicle, loaded or empty, had already 
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been recorded when traveling in the same condition 1000 00) T 
and in the same direction during the current 2-week eases 
period, the vehicle was permitted to pass. Otherwise ose Pt 
it was run on the scales and weighed first with all 
wheels on the platform. It was then moved ahead 9 
by stages until, first the forward axle, and then each 
successive axle was off the platform, determining after 8 
each movement the weight carried on the axles remain- 
ing on the platform. At the same time the over-all 800 
length, height, width, and wheel base were determined; 
the manufacturer’s marker and registration data were 750 
inspected for make of vehicle and manufacturer’s rated 
capacity; and the license number was noted. V/A lai 

As the field reports came into the office the informa- BY eet 
tion contained in and derived from them was tabulated 6: MR = 3 , 
on large ruled master sheets, and these were used in Vy 2! 
segregating and analyzing the data. Where the data V4 anna 
permitted, pay loads were determined by subtracting 
the measured empty weights of vehicles from their 
gross weights as measured on loaded trips. The deter- 
mination was facilitated by preparing, for each vehicle 
initially observed, a file card, bearing the license num- 
ber, on which was entered after each observation of 
the same vehicle a reference to the pertinent field data 
sheet. WwyugFwrwu 

Before proceeding to the remainder of this report, | Vi} ; 
the reader should have in mind the size and weight 35 | ) 
restrictions of Maryland laws because of their influence OREN ce 
upon the data. From the beginning of the study in 333s T 
June until the middle of October no attention was paid VW, HI 
to violations of these laws nor were penalties of any , ts 
kind imposed. This was done intentionally to encour- YU awa 
age unrestricted operation. The number of observed 
weight violations was small—less than one percent. VAM 
After the middle of October, at the insistence of State YZBUYW Gr 
authorities, the laws were enforced and nine arrests V7} aes 
were made for overweight, 1,500 weighings being 
recorded during the corresponding period. 

The Maryland laws may be briefly summarized as 
follows: 
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NUMBER OF TRUC 
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Maximum dimensions : mene 
Widtl 96 incl 4-6 7-9 10-12 (3-15 16-18 192) 222% 2527 2830 3-33 34-36 37-39 404 
: 1dth YO Inches. nor a : 
. : 5ROSS WEIGHT -THOUSANDS OF POUNDS 
I na cack cise situa ohm dha Unrestricted. . ‘ 
Height - - - -- ee ...-...-. Unrestricted. Figure 1.—Frequency Disrripution By Gross WE! av 
LOADED SINGLE VEHICLES. wi 
Maximum gross weights 
— _..------- 650 pounds per inch Figure 1 and table 1 show the frequency distri)utio 7 
of tire width. by the gross weights of loaded single vehicles, ex} resse ale 
in terms of numbers of vehicles and the percent: ges 
Single unit, 4 wheels, 2 axles______-_ 25,000 pounds. the total number. of loaded vehicles of S sh cxupacitl 
; Single unit, 6 wheels, 3 axles________ 40,000 pounds. aes : Oude CMACIES OF Cath Cupar pe 
it Combination of 2 vehicles (tractor class having gross weights faliing within variows cls + 
Hy and semitrailer or tractor and full limits, defined to the neares* thousand pounds. a." 
f trailer) combined weight = 40,000 pounds. ! | tables 2 and 3 these data are secregated resp: *T1Ve 4 


GROSS WEIGKTS NOT IN PROPORTION TO RATED capacities | !2t0 4-wheel and 6-wheel classes. As stated abovi 7 r 
i | 4-wheel single vehicles may legally carry 25,000 pount 
Reference will be made in this report to the term | and 6-wheelers 40,000 pounds. s 
hi | ‘“‘manufacturer’s rated capacity’? as applied to both It is immediately evident that the gross | ads * 
) vehicles and tires. Applied to single vehicles and | Vehicles of small capacity are much greater in »rop' 4" 
| tires, the term as used means the carried load which | tion to the rated capacity than are those of Jarg: capi’ | a 
| 
’ 
i 


On pneumatic tires: 





a . . ° va P zs () 
the manufacturer recommends as safe and economical | 1ty trucks. Comparing the 1- and 5-ton c ; 


sss | 


for the vehicle or tire in question. Applied to tractor- | table 1, for example, the ratio of rated capacities> 7 
If gross weight were proportional to ¢ patil! 
5-ton trucks would have an average gross weiglit | 


On : y 5 » 3 QA Re a) $) y the 
' There is nothing in the Maryland law to prevent adding to these combinations of 3.33 by 10, 900 quals 35,000 pounds y actually 
2 vehicles an indefinite number of units weighing as much as 40,000 pounds each. average 21,600 pounds. 


semitrailer combinations, it refers to the carried load 3-33. 
te of the semitrailer only. 
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Ma 
TanLte 1.—Frequency distribution of gross weights of all loaded single vehicles, percentage of total observations in each capacity class 
Aver Gross weight, 1,000 pound — 
Ma turer's rated capacity Fs od obser 
weight { 7-9 10-12 13-15 16-18 19-21 22-2 25-27 $30 i 7 $042 43-45 eye 
Pounds Percent Percent Percent Percent Percent Percent Percent Percent Percent Perce Pe t Percent Percent Percent Number 
6, 400 70.0 20.0 6.7 3.3 st) 
10, 500 18.4 26.1 22.6 23.7 6.9 1.7 0.4 0) 0 » 920 
14, 400 1.9 14.5 19.3 21. 1 23. 1 15.4 38 7 2 533 
aie 16, 300 1.3 7.9 14.6 20. 1 26.0 14.6 Q ¢ $2 0. 4 15s 
3 18, 100 2 3.3 11.7 15.0 20. 4 }. 2 14.8 0. 2 $27 
20, 600 2.3 7.6 15.3 14.5 19.0 17. ¢ i 3 ‘ s 0.8 131 
i 21, 600 2.9 s. 6 8.6 22.8 5 6 mf 22 & sf . 99 AF 
21, 600 4 4.2 6.9 16.58 5. 6 25. € . § 2 262 
25, 400 2.3 4.7 4.7 11.6 3.2 4 ; 2 4 ) ) 4 
Tay 9 Fre quency distribution of gross weights of loaded 4-wheel single vehicles, percentage of t observations in each capacity class 
we (j weight OOO De 
aver Tota 
\M rer’s rated capacity ee . obser 
weicl ‘+ 7-9 10-12 | 13 16-18 2 22-24 | 2 28 7-39 | 40-42 | 43-45 | ations 
Pounds Percent Percent Percent . Percent ; Percent Per t Pe t Percent | Pe / } I t Percent Percent Number 
6, 400 oo 20.0 6.7 , 3 ue 
10, 100 1S 2.9 23 23 h { > BY5 
14, 300 2.0 14.2 20.1 21 22.9 1S f l 
16, 000 1.4 s4 15.2 20 25. ¢ ) s 4 420 
17, 800 ; $3 11.4 15.7 0.4 6 4 305 
1s. 600 2 8 4 17.0 79 %)8 a 9 9 10 
IS, S09 17. ¢ Q 5. 2 } s 17 
20, 109 5 5.1 7.9 18. 1 2s on 2 ) 14 
‘ 19, 209 ‘ 8.7 8.7 17.4 ) { 2 
Fre quency distribution of gross we ights of loaded 6-wheel single vehicle percentage hse 1ons in each capacity clcs 
Aver ; wie Total 
weight 14 7-9 0-12 6-18 22-24 x 10-42 { — 
Pounds Percent | Percent | Percent Pe t Percent P. Percent Pe t Per t | P t Percent | Percent Pe ti Ny r 
1 14, GOO 2.2 12.9 12.9 25. 7 23 1 225 
2 17, 300 7 $5 ) 77.3 . ) j 29 
4 21, 200 6.4 , & LO ) S 29 
| 22, 100 , | 15.6 6.3 18.8 i i 32 
3 29, 100 x 0 s 0 ) 28 t 1.0 4. ( 25 
4 24, 300 6 1 9 f niet 
5 2% FOO 99 7) 0 { 6. ¢ 4 
‘ 32, 500 0 0. ( 20. { 2 
In s 4, 5, and 6 vehicles of the heavier gross the number of these that were of the 5- and over-5-ton 
pveleiit re analyzed according to rated capacity. capacity classes was only 73 (38.4 percent). Again 
abl a classification of all single vehicles of gross vehicles rated at 2's tons capacity and less were found 
Weight~ - xceeding 21,000 pounds. Table 5 is a similar to constitute a very considerable percentage (18.4 per- 
classi n of the 4-wheel vehicles only, and table 6 cent) of the total, and still a few 1'-ton trucks were 
ess deals ; rly with 6-wheel vehicles only. included. 
res lab shows that of 4,839 single vehicles observed As shown by table 1, it is not until gross weight rises 
ord . : ° . ° i ° > an . : 1 
at -( 0! ‘reent had gross weights in excess of 21,000 in excess of 30,000 pounds that the last of the 1'- and 
clas ggpound is a common belief that such gross weights 2-ton trucks disappear; but the 61 trucks, shown by 
. als ‘1 mainly with vehicles of 5- and over-5- table 4 to be in excess of that weight, include repre- 
tive é nl ra upacity. Actually, as shown by table 4, sentatives of all rated-capacity classes from 215 tons 
y ° : en ° 4 . » . ‘ . a 
pov pniy 1 trifle over one-third of the 427 vehicles of upward. In fact, not far from half of the number were 


ross 


arcest 


l-capacity classes. 
| Potal n 112 out of 427 
Rated ¢ 
a Rated « 
‘ "a Poncep: ( f 


it\ 


medium vehicles. 


exceeding 21,000 pounds were of these two 

Over a fourth of the 
were vehicles of 2's tons 
ity or smaller, and 16 were trucks of 1'4 tons 
vy, Sizes generally well within the common 


se fs me . ‘ . 

ties 5 tog again to table 4, it will be seen that only 
, i (2 \ : : \ ° 7 

yal xl = rcent) of all loaded vehicles were found to 

oht pve sros- weights in excess of 24,000 pounds, and that 








rated at less than 5 tons capacity. 

The final columns of table 4 show that 10 or about 
0.2 percent of all observed loaded single vehicles 
weizhed above 40,000 pounds. All of these were rated 
at 3-ton capacity or more and 7 of the 10 were of the 
5- and over-5-ton By comparison with table 


ciasses. 


6 it will be seen that all of these trucks were 6-wheel 
vehicles, and all were violators of the Maryland law 
which sets the limit for such trucks at 40,000 pounds; 
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TaBLe 4.—Classification of all heavy-loaded single vehicles accord- 
ing to manufacturer's rated capacity and gross weight 


Total Loaded vehicles having gross weights exceeding— 
all 
Manufacturer’s rated loaded 


capacity vehi- 21,000 24,000 30,000 40,000 
cles pounds pounds pounds pounds 
No No. Fet No. Pet. No. Pet No Pet 
| eres 30 = 
ae 2, 920 16 3.8 3 1.6 " 
2 tons 533 25 5.9 5 2.6 
OO) Ea 458 71 | 16.6 27 | 14.2 3 1.9 
Ee 27 99 | 23.2 36, 19.0 71115 1 10.0 
SI ntnisrieeemeseticiontie 131 54 2.6 31 16.3 12 | 19.7 2 20.0 
SRE Sn 35 18 4.2 15 7.9 4 6.6 
Soe 262 121 | 28.3 54 28.4 21 | 34.4 3 30.0 
Over 5 tons. 43 23 . 4 19 10.0 14 | 22.9 4 40. 0 
Total._- ----. 4,839 | 427 100.0) 190 100.0 61 | 100.0 10 100.0 
Percentage of total 
leaded vehicles -.__- 100. 8.9 4.0 3 0.2 
TaBLe 5.—Classification of heavy-loaded {-wheel single vehicles 


according to manufacturer's rated capacity and gross weight 


Tota] Loaded 4-wheel vehicles having gross weights ex 
” lo sate all ceeding 
Manufacturer’s rated Mca 


capecny 4-wheel 
vehicles 21,000 pounds 


24,000 pounds 30,000 pounds 


Number Number Percent Number Percent Number Percent 
0 a ee ’ 30 
PP Oicsccccecccvcsss! £60 4 1.3 5 2.1 
dl Sil 22 7.3 4 4.2 
2% tons...-- 429 60 19.8 18 18.7 
3 tons.......- 395 S4 27.7 23 23.9 l 33.3 
Se 106 34 11.2 14 14. ¢ 
rs 17 6 2.0 4.2 : 
| ae 216 87 28. & 26 7. 1 1 33. 3 
Ee Cee casescconcx 23 6 2.0 5 5.2 l 33.4 
ees 4,422 303 100. 0 96 100. 0 3 100. 0 
Percentage of 
total loaded 4- 
wheel vehicles 100 UR is ciinttniais , > oe 0.1 


TABLE 6.—Classification of heavy-loaded 6-wheel single vehicles 
according to manufacturer’s rated capacity and gross weight 


Total Loaded 6-wheel vehicles having gross weights ex- 
ota 


ceeding— 
Manufacturer's rated all ‘ 
nstntenget oaded 
capacity 6-wheel 
vehicles 21,000 24,000 30,000 40,000 
sin pounds pounds pounds pounds 
No. No. | Pet No Pet No Pet No. | Pet 
1 ton ae! Eee oes oe Peet, MN Hi Sag 
1% tons..-_-_.--- 225 12 9.7 1 Ef RE. SSE ER, Pee 
i 22 3 2.4 1 ae me ieee 
2% tons----_- 29 11 8.9 9 9.6 3 5.2 sis cna 
aoe 32 15 | 12.1 13 | 13.8 6 | 10.3 1 10.0 
34 tons______- a 25 20 | 16.1 17 | 18.1 12 | 20.7 2 20.0 
|i =n 18 12 9.7 ae}. Ee 4 6.9 sini 
See 46 34 | 27.4 28 | 29.8 20 | 34.5 3 30.0 
Over 5 tons........... 20 17 | 13.7 14 | 14.9 13 | 22 4 40.0 
ll ——o F 417 124 (100.0 94 |100.0 58 100.0 10 | 100.0 
Percentage of 
total loaded 
6-wheel  ve- 
A —E 100 | 20.8 |...... _ } Oe tones 2.4 





yet in view of the fact that their heavier loads were 
carried on six wheels, many of these vehicles unques- 
tionably made less demand upon the strength of the 
road than the heavier 4-wheel vehicles of gross weights 
between 21,000 and 24,000 pounds. 

By comparing tables 4, 5, and 6, it will be seen that 
58 of the 61 vehicles observed to have gross loads over 
30,000 pounds were 6-wheelers. The three 4-wheel 
vehicles all weighed less than 40,000 pounds, and, as 
shown by table 5, represented the 3-, 5-, and over-5-ton 
rated-capacity classes. 
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. | 4-wheel vehicles are relatively higher, made so by the 
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| In the larger groups of vehicles of gross weigiits 

exceeding 24,000 and 21,000 pounds the numbers of 
preponderance of the lighter gross loads carried o1 4 

| wheels. 

| 


VEHICLES OF ALL RATED CAPACITIES FOUND TO CARRY 
HEAVY LOADS 


9e 


Table 7 and figure 2 show the gross-weight-freq uence) 
distribution for tractor-semitrailer combinations. ‘lhe 
tendency to heavier loading of the smaller units in 
relation to capacity is again evident. If gross weights 
were proportional to semitrailer capacities, the 5-to 
class would average by 20,800 equals 69206 
pounds, whereas it actually averages 27,100 pounds 


9» 99 
0.00 





Figure 2.—FREQUENCY DISTRIBUTION By Gross WEI 
LOADED TRACTOR-SEMITRAILER COMBINATIONS 


Three cases of overloading, producing gross weighits 
of over 42,000 pounds, are chargeable to the over-5-ton 
class. The group of gross weights between 40,000 and 
42,000 pounds, which with the tolerance permitted b) 
the State roads commission includes only legally 
loaded vehicles, shows a rated-capacity range of from 
2 to over 5 tons. 

In table 8 the heavier tractor-semitrailer coinbine- 
tions are shown in groups exceeding each of severs 
gross-weight limits corresponding to those shown fo! 
single vehicles in tables 4, 5, and 6. These data show 
that the numbers of combinations exceeding the limits 
shown constitute a much larger percentage of tlie tot 
number of such vehicles than in the case of ¢ ther + 


or 6-wheel single vehicles. Nearly two-third~ of # 
semitrailer combinations observed exceed 21,060 pounds 
gross weight, and almost half weigh more thar 24,00! 
pounds gross. While about one-fifth of the tot | 
number exceed 30,000 pounds, only 2.7 percent weg! 
more than 40,000 pounds. Here again it is «pparell 
that the heavier gross loads are not by an) meals 
carried exclusively on vehicles of the larger ratee 


‘capacity classes. On the contrary the small«r rate 
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TasLe 7.—Frequency distribution of gross weights of loaded tractor-semitrailer combinations 


percentage of total observations in each 
capacity class 





A ver- Gross weight, 1,000 pounds Total 
Manufacturer's rated age dear 
ypacity gross ’ 

) weight 7-9 10-12 13-15 16-18 19-21 22-24 25-27 28-30 31-33 3436 72g 10-42 43-45 16~48 19-51 vations 

Pounds Percent Percent Percent Percent | Percent Percent Percent Percent | Percent Per t Percent Percent Percent Percent | Percent Number 

20, 800 18 7.0 10.5 19.3 8.7 19.3 26.3 5.3 1.8 57 

) 23, 200 2.1 4.3 2.1 8.5 17.0 25. 6 23. 4 8.5 4.3 2 2 47 
3 22, 00 £3 6.5 11.1 20.2} 25.1 15.6 10 307 
24, 700 3.2 9.7 8.1 17.7 14.5 16.2 6.4 18 R 2 62 
is 27, 100 6.9 $9 3.9 9.8 3. 7 10.8 15.7 11.8 ) 7 ) 102 
Over I 28, 200 ae 3s 6.2 2.4 11.2 11.2 8.9 s s 4 0. ¢ 0. ¢ 0. ¢ 178 


capacity classes are represented by significant numbers | analysis of gross weight, it is here definitely shown 
of vehicles in each group up to the 30,000-pound limit. that loading in excess of rated capacity is far more 
prevalent in the case of small trucks than of large ones. 

Taste 8.—Classification of all heavy-loaded tractor-semiirailer| Qn the average, the 144-ton trucks were found to 
ehicl combinations according to manufacturer's rated capacity | carry one and two-thirds as much as the recommended 
leah load, while the 5-ton trucks averaged just about their 


rated-capacity load. In extremes, the smaller truck 


tal Loaded vehicles having gross weights exceeding . - > , . . 
Potal , ™ is loaded to 4, 5, and even 6 times its rated capacity; 
' ool Oe ull . " . * 
Manufa rate ted the larger one is seldom loaded more than twice its 
vehi 21,000 24,000 50,000 $0,000 ° 
cle pound pounds pounds pounds Capacity. 
No Ni Pet wo. | Pet No. | Pet N Pet TABLE 9. Frequency distribution of gross we ights of loaded 
57 0) 6.1 19 54 ] 0 ¢ vehicles of all classes, percentage of total observations 
2 17 31 | 6.3 19| 5.4 |] 28 5.0 
0 1s4 7.3 107 | 30.6 28, 17.4 otal r ae ; hearvad. § 509] 
4 ton 62 8 | 7.7 »% | 8.3 15 | 9.3 2/ 10.0 care pcs 
t 102 77 15. ¢ a 52 3 it 22. 4 } 0.0 
Iver 7. ! °7 0 ] 32 3 mand 47.8 ‘ ( Pe Percent- 
e of age of 
| 753 193 100.0 0 100.0 161 100.0 <V 100. 0 air weight tot Gross weight total 
Percentave { total ~ : - : number of number of 
le lOO 65.5 it 21.4 2. 4 ehicle vehicles 
rl’ | : 7 2 : TL inik pound { »% 000-30 ) pounds ; 
Table 9 shows the gross-weight-frequency distribu- | $000-¢.000 pound 31:000-38/000 pound a 
; : : : : . 7,000-9,000 pounds f 000-33, younds ; 
tion of all loaded vehicles. Four- and six-wheel single | 10,000-12,000 pound S  34,000-36,000 pounds 1.0 
= 3 . ° ; ° ° £ » 13,000-15,000 pound s 37,000-39,000 pounds i. J 
vehicles and semitrailer combinations of all rated ()-18,000 pound 2.1 40,000-42,000 pounds 5 
capacities are here classified according to gross weight | }%.0)-21,000 pounds siti tanel sais * 
. 2 5. t pote t 22 OOO-24.( pounds H.8 - - 
respective of type or rated capacity. The most | 25.000-27,000 pound ) Potal 100. 0 


significant indication of this tabulation is the large - 

yercent ra ¢ ? : » rahic Ss AVrcee ? 0) ) . > , : 

a > . il _ .- = = les — — 21, ye In figure 3 is shown a comparison of the numbers of 
ds cross welg ’ ; ree . rf 

| cross weight. is shown tha 9 percent o | loads of various weights carried by 14- and 5-ton trucks 


all loaded vehicles i FTOSS relg 3] ‘XCeSS j » | . - , 4 
; : ehicles had gross weights in excess of th respectively, on the basis of the total number of each 
amount commonly assumed to correspond to a rated 





+ class occurring in the gross weight analysis. It is 
capacity of 5 tons. . 7. ; } q oe ; 
significant that the 1%-ton truck appears in this graph 
LIGHT TRUCKS CARRY GREATEST OVERLOADS as the carrier of loads between 6 and 10 tons more nu- 
merously than the 5-ton truck. 
It was possible by the methods employed to deter- Table 11 shows an analysis of the loading of semi- 
mine the 


weight of the load carried by 1,429 single | trailer combinations. Sufficient data could be obtained 


Vehicles and 219 semitrailer combinations. Table 10 | for only four capacity classes, but the evidence parallels 


shows « frequency distribution on the basis of the | that shown for single vehicles in table 10. Semitrailers 
rao of load carried to manufacturer’s rated capacity | of large rated capacity were found in practice to carry 
lor the single vehicles. As previously indicated in the | loads which, in the average, about equal the recom- 
PaBie 10.—Fre quency distribution of capacity use of loaded single vehicles, percentage of total observations in each capacity class 
Meauien. Ratio of carried load to capacity 
turer’s 
rated | | Total 
Capacity O- 10. 25-!0. 50-10. 75—| 1. OO-! 1. 25-! 1. 50+] 1. 75-|2. 00-12. 25-/2. 50-+/2. 75-|3. OO- 3. 25-)3. 50-/3. 75-/4. 0O-|4. 25-/4. 50/4. 75-|5. 00-'5. 25-|5. 50-5. 75-/6. 00-6. 25-| obser- 
0.25 | 0.50 | 0.75 | 1.00 | 1.25 | 1.50} 1.75 | 2.00 | 2.25 | 2.50 | 2.75 | 3.00 | 3.25 | 3.50 | 3.75 | 4.00 | 4.25 | 4.50 | 4.75 | 5.00 | 5.25 | 5.50 | 5.75 | 6.00 | 6.25 | 6.60| va- 
= tions 
| Num- 
1} tons Pet. | Pet.| Pet.| Pct.| Pet.| Pet.| Pct.| Pct.| Pet.| Pet.| Pet.\ Pct. Pet. Pet.| Pet.| Pet.| Pet.| Pet.| Pet.| Pet. Pet.| Pet.| Pet.| Pet.| Pct.| Pet.| ber 
2 tons. 9.6! 10.1| 8.1] 7.5) 7.6) 6.5] 7.8] 6.21 5.3) 5.5] 7.1' 5.9) 3.6 3.9] 1.7] 0.5) 1.3) 0.5) 0.2) 0.4) 0.1] O02) O.2/.....| 01) 0.1) 837 
246 tons 8.3) 8.3) 5.8) 10.1) 12.1] 2.6] 7.1) 9.0) 6.4) 5.2) 83] 7.7) 3.9) 2.6) 1.9 6 : _...| 156 
3 tons 6.0) 11.3) 6.5} 7.2) 8.3! 10.7] 11.3] 10.7] 12.5) 6.5) 4.2) 24) .6... 6) 6 --| 168 
5 tons. - 6.4) 7.6) 11.6] 11.6) 10.5! 10.5) 12.2) 5.8] 12.2) 7.6) 1.7 ( 6 1.1 + 172 
t 13.6) 6.3) 16.7) 19.8) 21.8) 12.5) 3.1) 3.1) 3.1/-- 96 
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- Se |} | AXLE DISTRIBUTION OF GROSS WEIGHTS OF LOADED VEHICLES 
_~ — & © DISCUSSED 
so }-{}—{}] = Ss . inet 
is ep fs i 
- f f rn ‘ ‘ . . 
ij Mo San cn Sk ee onan — lables 12, 13, and 14 show the frequency distribution 
120 {}——f} 4} fp fp —___—— of the percentage of gross weight of loaded vehicles 
110 | = TON TRUS ___ carried by the rear axles of single trucks, tractors, and 
aie | | = am urs |= | semitrailers. From them it may be concluded that, 
2 LU z= in the case of single vehicles, the weight carried on the 
4 ——-——— + . 3 
id | | rear axle averages approximately three-fourths of the 
= % Ht ri ~ gross load. Vehicles having gross loads less than 10,000 
S 70+ it _ 4} TE pounds carried an average of only 68 percent on the 1 
| | 
So LH} + - | Eee er eae eee ee axle. The gross weight groups above 10,000 caine 
& so LI = a se ae a ae had an average of close to 75 percent for weight on bs 
= = 1} | ‘ . 
vo LL LIL | rear axle. Included among these vehicles were many 
U8 on | ee | oe — +-—_ +} — -—— -— : A 
li} | |__| | partially loaded trucks, and the low average percentag: 
30 cir — -] as 
| || 
20 a a8 _|| - | 4 


| 
10 + i 


| - 
0 aaa I Ht s lie Om a 
2-3 3-4 4-5 5-6 6-7 7-8 8-3 3-10 Cc 
CARRIED LOAD-TONS 
Figure 3.—Trvcks or 14-Ton anp 5-Ton Ratep Capacity 
CLassED AccoRDING TO LoAps CARRIED. 


mended load; the 144-ton trailers were loaded even more 
heavily in excess of the rated capacity than the single 
vehicles of the same rating. 


of load on the rear axle is doubtless due to greater pro- 
portionate effect of the engine and the tendency to 
‘arry partial loading in the forward part of the truck 
body. There is a striking spread in the percentages for 
all gross-weight classes ranging from about 45 to 95 
percent. 

In the case of tractor-semitrailer combinations, it 
may be seen that about 45 pereent of the entire cross 
weight of the combination is carried on the rear ends 
of both tractor and semitrailer, leaving 


about 10 
percent for the front wheels of the tractor. 


TABLE 11.—Frequency distribution of capacity use of loaded tractor-semitrailer combinations, percentage of total observations in ¢ 


Manufac- | 4... 
turer’s a a — 
rated | ratio| 0- |0.25~|0.50-|0.75-| 1.00 


capacity | * 


Pet. | Pet.| Pet.| Pet. | Pct. | Pet 
1b5 tons 3. 96)___ 5. Gi... 5. 


3 tons. 1.94) 3.1) 5.5) 47) 2.4] 9. 
5 tons 1.36) 4.8) 14.2) 4.8 | 2 
Over 5tons 98; 7.5) 17.0) 11.3) 15.1) 18 


TABLE 12.—Frequency distribution 


Gross weight 





\ 
Y Percent Percent Percent Perce nt Perce nt Percent Perce nt Percent Percent Percent Percent Percent Per 
Under 10_-_- 1,000 pounds 68. 0 0.2 0.2 0.7 4.5 15.3 26. 7 28. 0 16.2 7.3 1.4 0.3 
10, under 20 do 75.3 1 l 5 7 4.3 9.8 16.4 21.4 32.4 12.5 1.6 8 
20, under 30 do 74.2 2 4 i 2.7 8.1 25. 1 35. 6 18. 8 7.0 15 (i 
30, under 40 do 76.7 1.3 1.3 11.5 35.9 38 10.3 1.3 
1 In the case of 3-axle, 6-wheel trucks the ‘gross weight carried on rear axle”’ is actually carried on 2 axles and 4 wheels 
TABLE 13.—Frequency distribution of percentage of gross weight of loaded tractor-semitrailer combinations carried on tractor aries 
percentage of total observations in each gross-weight class 
Percentage carried on rear axle— Total 
Gross weight Aver- ——- —- - —- — - —__-_-_-__- - - obser- 
§ age ition 
25 30 35 40 45 50 55 60 65 70 75 
Percent Percent Percent Percent Percent Percent Percent Perce nt Percent Perent | Percent Perce Number 
10, under 20 1,000 pounds... 45.2 |... 5.0 | 25.8 40.0 18.9 6.2 1.7 | 7 0.7 . 
20, under 30_- do.... 44.3 0.1 i) 7.4 | 24.9 44.8 16. 4 4.1 9 4 “a 
30, under 40_- do 44.5 3 5 3.8 | 25.1 48.9 17.1 3.8 5 . 
Over 40___. do 43.6 9.3 25. 6 51.2 ll 2.3 : 


0.25 | 0.50 | 0.75 | 1.00 | 1.25 | 1.50 | 1.75 


capacity class 


Ratio of carried load to capacity 


of percentage of gross weight | of loaded single vehicles carried on rear axle, percentage of total 


tions in each gross-weight class 


Percentage carried on rear axle 


Aver- 


ace 





40 45 50 55 60 65 70 7h gO RA 00 


1.25-| 1.50-| 1.75-| 2.00-| 2.25-| 2.50-| 2.75-| 3.00-| 3.25-| 3.50-| 3.75-| 4.00-| 4.25-| 4.50-) 4.75- | 5.00-) 5.25-| 5.50-) 5.75-  6.00- ¢ 
2.00 | 2.25 | 2.50 | 2.75 | 2.90 | 3.25 | 3.50 | 3.75 | 4.00 | 4.25 | 4.50) 4.75) 5.00) 5.25) 5.50) 5.75) 6.00 6.1.5 6 
| 
| | 
Pet.| Pct.| Pet.| Pet.| Pet.| Pct.| Pet.| Pct.| Pet.| Pet.| Pet.\| Pet.| Pct.| Pet.\| Pct.| Pct.| Pet.| Pet.| Pet.| Pct.| } 
6| 5.6 5.6 5.6) 5.6 5.6) 5.6 5.6 5.6) 10.9) 5.6 16.3) 5.6) 5.¢ 
. 5) 11.8 7| 7.1) 11.0) 8.7) 11.8] 7.1 0.8 6.3) 3.1 OS 1.6 
8 9.5) 9.5 B8 4.8 1S 
9| 18.9! 5.6 3.8 1.9 


heerra 





Ma 


on im OS HD 


ain a wt 
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‘ & 14.—Frequency distribution of percentage of gross weight of loaded tractor-semitrailer combinations carried on semitrailer rear 
A} 7 y } Ig 4 


axle ,| percentage of total observations in each gross-weight class 
Percentage carried on rear axle ; 
otal 
\ 

Gross weight pan - obser- 

20 9 0 3 10 { 0 f 0 oF 

Percent Percent Percent Percent Percent Percent Percent Perce Pe Perce / ent P. \ ibe 
r 20 1,000 pounds 39.7 0.7 2.9 14.2 21.0 23.7 23.9 10, 2 2.6 0.7 0. 2 414 
s0) do 44.2 3 1.0 4.2 9. 6 20. 2 53. ¢ 24.0 } 5 0.1 <i 
r 40 do 42.5 s LS 7.8 30.9 36,8 ll Ss 4) 
Over 4 do 43. 2 r ee | 39.0 41.5 7 19 $1 

case of somitrailers with 2 rear axles, 4 wheels, the *‘ percentage of gross weight carried on rear axle ctua rried on 2 axles and 4 wheels 


“ABLE 15 Frequency distribution of rear-wheel loads of loaded single vehicles, percentage of total observations in each capacity class 
i Y y A / ‘ I y 


A ver- Rear wheel load, 1,000 pound : 

Manufacturer's rated age een 
icity wheel See 
load 1 2 3 ‘ 5 6 7 8 9 1 2 14 15 | Yations 
Pounds Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Pe t Percent Percent Percent Percent Number 
2, 220 14.6) 63.5 12.2 7.3 24 4] 
3, 760 5.3 22. 0 21.0 17. 5 15.8 14.7 is 0.3 0.1 2 84] 
2 tons 5, 230 8 r 12.6 17. 1 16.9 IS. 8 2.6 10. 7 2.7 t 515 
2he tor 5, 760 3.9 10.6 15.9 16.5 17.4 1.0 9 1 8.5 2. ) Q). 2 460 
6, 310 a 1.5 7.9 1.2 13.9 15.4 20. 4 16.4 8.7 ; 0.2 403 
6, 550 8 77 10.0 12.4 17.8 6.3 16 11.6 17 f s 129 
{ 6, 050 a7 10.8 5. 4 16. 2 29. 8 8. 5 8. 1 10.8 > A 37 
6, 910 S 4.1 7.8 9.0 16. 1 20.6 19. 4 17 243 
ve 6, 050 . 6 8.3 3.2 8.3 27.8 5. 3 27.8 2.8 2.8 36 

TABLE 16.—Frequency distribution of the rear-wheel loads of loaded tractors, percentage of total observations in each capacity class 
i Y 4 4 i { 4 if Yy 
Kear wheel load, 1,000 pounds 

Average Total 
Manufa er’s rated capacity! wheel observa- 

load 1 2 3 4 5 6 ” S ) 10 11 tions 





Pounds Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Number 

u 4, 690 0.1 3.0 13.8 29. 3 25. 6 22.3 44 4 0.1 726 

I 5, 510 2.1 5.6 17.8 25. 8 23. 3 16.0 8.0 1.0 0.4 287 
6, 400 1.0 2.4 12.9 19. 1 17.2 16.7 f 2.9 1.0 0.5 209 

6, 740 ‘ 6.0 7.8 9 17.2 22. 4 8 13.8 3.5 116 

2 tons 7, 000 7.8 13. 7 13.7 17.7 27.4 ef 2.0 51 
4 tons 7, 000 11.1 16.7 ; 22.2 27.7 5. € 11.1 18 
tons 7, 600 2.6 9.2 11.8 17.1 y 21.1 7.9 76 
Over 5 ti : 9, 300 E 12. 5 2.5 17.5 37.5 g 

Ref ipacity of the semitrailer 
laste 17.—Frequency distribution of rear-wheel loads of loaded semitrailers, percentage of total observations in each capacity class 
A ver- Rear wheel load, 1,000 pound 

: Total 

Mar rer’s rated capacity a obser- 
load 1 2 3 4 5 6 7 8 } 10 11 12 13 vations 
Pounds Percent Percent Percent Percent | Percent Percent | Percent | Percent Percent Percent Percent | Percent Percent Number 
2 tons 4, 680 14.6 10.9 18. 2 23.6 20.0 7.3 3.6 1.8 55 
¢ tons 5, 130 2.2 4.5 6.7 22.2 24.4 17.8 15.5 4.5 ia 1.1 : 45 
» tons 5, 010 3 5.3 9.6 20.9 24.2 24.8 10. 9 3.7 3 302 
4 tons. 5, 460 6.5 6.5 16.1 Pe 24. 2 17.7 9.7 f 62 
7 tons. 5, 570 9 10.0 7.3 10.0 4 22.7 16. 4 10.0 6.4 9 110 
ver 5 tons 5, 960 4.2 11.3 14.3 7 13.1 17.2 14.9 8.3 1.8 0.6 0.6 168 


Similar \istribution data were also prepared for single are shown to range from a minimum of 2,220 pounds 
Vehicles sid combinations without segregation into | for trucks of 1-ton rated capacity to a maximum of 


£TOss we} 


ther } classes. These are not presented here as | 6,910 pounds for 5-ton trucks. Again it is found that 
ley have 


lave the same general characteristics as the data | the loads of the larger vehicles are not as great in rela- 
given in tables 12, 13, and 14, They show the follow- | tion to those of smaller vehicles as differences in rated 
ing averaves: For single trucks 72.8 percent; for tractors | capacity would suggest. The average of 6,910 pounds 
44.6 percent; and for semitrailers 42.5 percent. for 5-ton trucks, for example, is only 1.84 times the 
3,760-pound average for 1%-ton trucks instead of 
3.33 times as it would be if wheel loads were propor- 
‘>, 16, and 17, and figures 4, 5, and 6, show | tional to rated capacity. It is also apparent, par- 


DATA ON WHEEL LOADS ANALYZED 


Tables 


> Ltr . . . . | . . . . . ot 
a” distributions of rear-wheel loads of single | ticularly in relation to single vehicles (table 15), that 
wae ‘ractors, and semitrailers of various rated | the greatest wheel loads are not always found on 
“apacities 


Average rear-wheel loads of single vehicles | vehicles of the largest capacity. 


= AoE s 
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Figure 4.—FREQUENCY DistRIBUTION OF REAR-WHEEL Loaps 
FOR LOADED SINGLE VEHICLES. 


TABLE 18.—Classification of all loaded single vehicles with heavy 
wheel loads according to manufacturer’s rated capacity and rear- 
wheel loads 


Total Rear-wheel loads exceeding 
Manufacturer's rated J i 
capacity vehi- 7,000 8,000 9,000 10,000 
cles pounds pounds pounds pounds 
No No Pet No Pet No Pet No Pet 
1 ton 41 
14 tons 2, 841 13 2.8 4 1.9 2 3.3 
2 tons 515 72 | 15.5 17 8.0 3 0 
21% tons nk 460 95 | 20.4 3 | 25.0 14 | 23.3 5 33.3 
3 tons = 403 119 | 25.6 53 | 25.0 18 | 30.0 3 20.0 
34 tons 129 45 | 9.7 24 | 11.3 9 | 15.0 3 20.0 
4 tons. 37 s 1.7 5 2.4 1 1.7 1 6.7 
5 tons 243 101 | 21.7 54 | 25.5 12, 20.0 3 20.0 
Over 5 tons. 36 12 2.6 2 ) l 1.7 
Total. 4, 705 465 100.0 | 212 |100.0 60 100.0 15 100.0 
Percentage of total 
loaded vehicles 100. 0 9.9 4.5 1.3 0.3 





In table 18 rear-wheel loads exceeding certain limits 
are classified according to the rated capacity of the 
vehicles on which they were observed. The limits 
chosen were 7,000, 8,000, 9,000, and 10,000 pounds. It 
is shown that of 4,705 loaded vehicles observed, only 
465—less than 10 percent—had rear-wheel loads in 
excess of 7,000 pounds. Of these 465 vehicles only 
113 or less than 25 percent were of 5 tons rated capac- 


Vol 16, m 
° — 
A Y R Y 
= 
—_— 
9 
an | 
ee 
} er 
Figure 5.—FREQUENCY DISTRIBUTION OF REAR-WHE! OADS 


oF LoApED TRACTORS. 


ity or larger, and 180 or nearly 39 percent were of 2 
tons capacity or smaller. 

Vehicles with wheel loads exceeding 8,000 jounds 
numbered only 212 or 4.5 percent of the total o1 4,/00 
vehicles observed and again the number of vvhicles 
rated at 5 tons or more was less than the numbe: of 2’ 
ton and smaller vehicles. Sixty or 1.3 percent of the 
total number of vehicles had wheel loads ex ceding 
9,000 pounds, and only 15 or about 0.3 percent had 
wheel loads greater than 10,000 pounds. In these twe 
groups, as in the larger groups with wheel loads above 
7,000 and 8,000 pounds, vehicles of the larger ¢: )aciue 
were not the most numerous but were, on the contrary; 
exceeded in number by vehicles of 2}-tons «pact! 


/ and smaller. 
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Bi t FREQUENCY DISTRIBUTION OF REAR-WHEEL LOADS 
OF LOADED SEMITRAILERS 
PaBpLe 19.--Classification of all loaded tractors with heavy wheel 
l ding to manufacturer's rated capacity and rear-wheel 
: Rear-wheel loads exceeding 
a) 1 
Ma € all 
rat y Chie ~ 000 8,000 9,000 10,000 
m pound pounds pound pound 
No Vo Pet No Pet Ni Pet No Pet 
7 2¢ 1 1.8 bi eet 
287 27 | 11.8 4| 4.2 5.0 
209 64 27.9 30 31.3 3 15.0 ) 
116 43 18.8 2) | 20.8 4) 20.0 
Al 24 | 10 10 | 10.4 1} 5.0 
{ 18 g| 3 1 33 2) 10.0 
76 45) 19.6 22 | 22.9 6 | 30.0 
ver 8 ai or 6| 6.3 3] 15.( 3 | 75.0 
I 1, 491 229 «(100.0 % 100.0 20 100 0 4 100.0 
race 100.0 15.4 6.4 > me 0.3 
5 
In tables 19 and 20, the numbers of loaded tractors 
and seritrailers, respectively, with rear-wheel loads 
exceedine the several limits are shown to be approxi- 
mately numerous in relation to the totals of such 
vehicles were the single vehicles similarly loaded. 


The tal 3 
loads Or 
found on 


show, however, that the heavier wheel 
ractors and semitrailers are more frequently 
ombinations of the larger capacities. 


ae TIRE CAPACITY NOT EXCEEDED TO SAME EXTENT AS 
VEHICLE CAPACITY 
In table 21 is shown the frequency distribution of the 


ratio of ; 
carrying ( 
c the smi Ti 
t : their capa 
> ingofthe 


ial tire loads to the manufacturer's rated 
pacity of the tires. Again the tendency for 
vehicles to carry loads out of proportion to 
ty is evident in the more frequent overload- 
‘inaller sizes of tires commonly found on such 

vehic les. It is to be remarked, however, that the tires 
a as greatly overloaded as the vehicles, a fact 
at is doubtless due to the use of ove rsize d tires on 
many of the smaller vehicles. Whereas, in extreme 
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TABLE 


ROADS 


20). 
wheel loads according t 
wheel load 


all loaded 


Oo man ifact irer’s 


Classification of 


semitrailers with heavy 
rated capacity and rear- 


4 Rear eel loads exceeding— 
Manufacturer’ il 
rated capacity 7 0 8 000 9,000 10,000 
v nd pound pounds pounds 
. Pet \ Pet No Pet No Pet 
ton 4 2 inte 
9 1 $ 2 |------|------|-.----]---..- 
{} ) f » 
{ 65 ” 8 2 
0 } f 8 | 25.8 1 16.7 ‘. 
( I 63 t t 4 83.3 2 100.0 
I il 742 RR 00.0 6 (100.0 100. 0 
Percentage of il 
uded vehicle { 0.8 0 
. . +] . + ’ rw . 
cases, 1'4-ton trucks were found to carry loads up to 


six times their rated capacity and more, the extreme 


| overloading of the smallest class of tires did not exceed 


2.75 times the rated load of the tires. In the case of 
the largest tires—those rated at more than 4,000 
pounds the extreme overload observed was only 1.5 
times rated capacity, and the number of loads in excess 
of rated capacity was only about 6 percent of the total. 

The data presented in table 21 relate to both high- 
pressure and low-pressure tires indiscriminately. Simi- 
lar distributions were made for the two classes sepa- 
rately, but as they were very similar to the distribution 
of the combined groups they are not included in this 
report. 


VALUE OF C IN GROSS-WEIGHT FORMULA DISCUSSED 


Kor the purpose of limiting the gross weight of 
vehicles and combinations of vehicles the American 


\ssociation of State Highway Officials has recommended 


use of the formula, C(L+-40), in which W is the 
cross weight, C a coefficient, and LZ the length in feet 
between the centers of the extreme forward and rear 


axles of the vehicle or combination. The association 
recommended a value of 700 as the lowest value of C 
to be adopted as a limit in any State. 

It has been definitely determined that limitation of 
“ross Weight is not needed as a measure of pavement or 
road surface protection. Tests have shown that the 
stress in rigid pavements caused by vehicular loads is 
a function of the wheel load rather than the gross load. 
If axles are spaced no closer than 3 feet between centers, 
it has been determined that the maximum stress caused 
by the combined wheel loads does not exceed that 
caused by each wheel load separately. As spacing 
closer than 3 feet is impracticable, the maximum wheel 
load of vehicles is the critical factor in design of pave- 
ments; and it is wheel load rather than gross load that 
must be limited for pavement protection. 

On bridges the effects of loading are different. All 
wheel loads of a vehicle or combination of vehicies that 
can come upon the structure at one time are effective in 
producing stress, and the stress produced increases with 
the sum of the loads applied within a given length. For 
bridge protection, therefore, limitation of wheel load is 
not sufficient; limitation of gross load is also required. 
But the form of limitation to be adopted should give 
proper recognition to the length over which the load is 
applied. The formula recommended by the American 
Association of State Highway Officials is of that char- 
acter; and the value of 700, recommended as the 
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TABLE 21.—Frequency distribution of capacity use of tires on loaded vehicles, percentage of total observations in each capacity class 
{High-pressure and low-pressure tires combined 

Ratio of total load on tire to tire capacity T | 

Manufacturer's rated capacity Average ' o . 
of tires ratio cls 

on P a 7 . : , : "y tions 

0.25 0.50 0.75 1 1.25 Law) l 200 2.25 20 2.75 

Percent Percent Percent Percent Percent Percent Percent P t I el Percent Percent Percent Number 
1-2 1,000 pounds. 1.09 0.4 10.3 20). 4 23.4 22. & 15. 2 14 22 0.7 0.1 0.1 2, 02 
2-3 do 1. 07 1. ( 10. 1 17.6 25. 2 26. 5 16.8 2. 1 : l l 4, 160 
Si ee do .93 1.6 13.1 23.9 38. 2 20.0 2.7 i | 1, 86 
Over 4___- do 81 3.6 19.0 35.6 35.6 1.4 1.8 2 


lowest limit to be adopted, has been found to give, for 
vehicles and combinations commonly employed, values 
of the gross load, W, that do not unduly overstress 
bridges designed for the association’s standard //-15 
loading. 

Heretofore, determinations of the value of C corre- 
sponding to various types and combinations of vehicles 
have been based upon assumptions of probable or max- 
imum permissible wheel loads. In this study values of 
C have been determined for vehicles of various types 
und sizes, as actually loaded, and frequency distribu- 
tions of these values for single vehicles and for tractor- 
semitrailer combinations are given in table 22. 

To understand the significance of the values of C in 
table 22, it is necessary to keep in mind that the gross- 
load limit derived from the formula is an upper limit 
normally associated with fully loaded or overloaded 
vehicles of the high-capacity classes. The large per- 
centage of small values of C shown in the table is due to 
the inclusion of low-capacity vehicles and vehicles 
partly loaded, and these would rarely be affected by a 
gross-load limitation. Also, it is intended that the 
gross-load limit given by the formula be used in con- 
junction with an axle-load or wheel-load limit. In 
nearly all cases of 4-wheel trucks, the limit on axle or 


wheel load, not the gross-load formula, will control | 


the gross load. 


TaBLE 22.—Frequency distribution of values of C in the gross-load 
formula, percentage of total observations 


{Loaded vehicles only] 


Value of C 


Total 
Group obser- | | 
vations; Un- 100 200 300 100 500 600 
der to to to to to to Over 
100 | 200 | 300 | 400 | 500 | 600. zoo | 


Number| Pet Pet Pet Pet Pet Pet Pct Pet 


Single vehicles 4, 956 5.9 | 33.6 | 36.1 | 17.1 5.5 1.1 0.5 0.2 
Tractor - semitrailer 
combinations 1, 551 1 5.2 | 23.1 | 35.4] 23.6] 11.4 1.1 sa 


In view of these circumstances it is interesting to 
observe that only 0.2 percent of all observed single 
vehicles and 0.1 percent of all semitrailer combinations 
had gross weights corresponding to values of C above 
700. For single vehicles the highest value was 770; 
but, discarding the 50 highest values (1 percent of the 
total observed number) the maximum is reduced to 
550. For semitrailer combinations the highest ob- 
served value was 750, a maximum that would be lowered 
to 560 by elimination of the highest 1 percent of ob- 
served values. 

Of the 4,956 single vehicles observed only 10 had gross 





LO trucks, 8 were definitely allocable to manufacturer's 
rated capacity classes, 2 to the 5-ton class, and 6 to the 


over-5-ton class. All of these vehicles were 6-whee! 
vehicles and were the property of a single owner. Fo: 
trucks of large rated capacity, they had very short 
wheel bases, ranging from 14 to 15 feet. All were used 
in the local delivery of crushed stone from a nearby 
quarry. As they were all 6-wheel vehicles and thet 
wheel loads did not in any case exceed 9,000 pound: 
they would not have been excluded by wheel-load 
limitations such as have been recommended by thi 
American Association of State Highway Officials. 

Twenty-five of the single vehicles had gross weivh|! 
and lengths of wheel base resulting in values of C ove: 
600 and not more than 700. Of these, 17 could }» 
definitely allocated to rated-capacity classes, as follow- 
2)5-ton capacity, 2; 3-ton capacity, 1; 3'4-ton capacity 
3; 4-ton capacity, 1; 5-ton capacity, 7; over 5-ton ex 
pacity, 3. 

Of the 1,551 tractor-semitrailer combinations 0!) 
served only one had gross weight and length resulti: 
in a value of C over 700. This was the heaviest com- 
bination observed during the study. Its gross wei7!)! 
was 51,500 pounds and the distance, L, between 1\- 
foremost and rearmost axles was 28.9 feet. 

Values of C between 600 and 700 were found to cor- 
respond to 17 semitrailer combinations of which on!) 
5 were classifiable by capacity, one in the 5-ton and t|\ 
other 4 in the over-5-ton group. 

WEIGHTS OF EMPTY VEHICLES AND RATED CAPACITY COMPARED 


It is sometimes necessary to know average and « 
treme weights of empty vehicles of the several capa: 
classes. It is difficult to obtain this information f: 
manufacturer's records because the weight of tle 
assembled empty vehicle depends upon the type of bo!) 
used. The manufacturer of the vehicle generally |i-ts 
the chassis weights only. It has been a common «s- 
sumption that there is an approximate equality e- 


| tween the weight of single empty vehicles and t!:ci! 


‘rated carrying capacity. 


weights and wheel-base lengths corresponding to values | 


of C in excess of 700, the value recommended by the 
American Association of State Highway Officials as the 
lowest to be adopted as a limit in any State. Of these 


The average and distribu ed 
weights of empty vehicles of the several classes as 0b- 
served in this investigation, given in table 23, will s!.ow 
how far from correct this assumption is. Similar «ita 
for semitrailer combinations are given in table 24. 

CAPACITY OF TRUCK NO INDICATION OF OVER-ALL WIDT! 

In the absence of precise information the asser io! 
has been made that motor trucks of the larger caps it) 
classes are commonly wider than those of sm |ler 
capacity and consequently require a greater wid! ) 0! 
pavement for their accommodation. Factors © he! 
than the width of the vehicles themselves bear upor th 
question of pavement width required, including the 
speed of the vehicles and the driving habits of heir 
| Operators. 
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23.-—Frequency distribution of the weights of empty singli 


Aver 





ROADS 


vehicles, percentage of total observations in each capacity class 


Weight empty, 1,000 pound 


Total 
: ls ige observa- 
cturer’s rated capacity empty Given 
weight 2 H 6 8 0 2 i s ( 22 24 2 
Pounds| Percent Percent Percent Percent Percent Percent Percent Per t Percent Percent Percent Percent Percent Number 
5, 690 Ls 23.8 65.3 7.6 is 0.4 1,642 
7, 690 ( 34. 1 48.7 14.0 2.3 3 
10, O10 &.2 27 6.9 ee 6.2 s 257 
10, 720 2.6 19.8 9. 4 25. 5 7 1.4 2.2 4 228 
12, 060 +0 4. § 7.9 46, 2 19. 4 rf 5 67 
14, 150 1.0 , ® 7 ; f ss »>g 0 0 104 
Fre quency distribution of the we ights of ¢ mply tractor-semitra iler combinations percentage of total observations in each 
capacil i class 
Average We ‘ Total 
, empty observa 
r’s rater j 
ers rated capacity weight tions 
6 S 0 ? { ‘ 2 24 ” 
Pounds Percent Percent Percent Percer Percent Percent P Percent 1 nt Percent Percent Number 
10, 890 Os 5. 4 7.3 10) ! f 126 
13, 270 15.1 su. 4 6.1 
14, 320 2 6 15.8 7 22.4 } ) 76 
Frequency distribution of the over-all widths of loaded single vehicles, percentage of total observations in each capacity class 
m= ss ss lotal 
er’ - »bser 
ive 
ty ; Va 
widtl ‘ 
— 0 2 1 f s 6. 6.2 4 Hf 0 9 7.4 ‘ ~ ms % 2 s 4 Sf SS “0 tions 
Num 
Feet Pet Pet Pet Pet Pet Pet Pet Pet Pet I Pet Pet Pet P Pet Pet Pet Pet Pet Pet Pet ber 
7.0 01 0.3 0.7 2.2 2.6 2.7 sf 4.4 7.6 é 12. i 12. § 17.0 Ls f 0.7 0.4 0.3 0.1 2, 92 
7.4 s l 4 0) ‘ ; 11 } F + 12 f il f S «4 * 2.4 a ‘ h 8] 2 533 
2 2 i t an 2 } 7.9 1.1 4 s ’ A. 4 2. 1 9 1 16s 
Oe | 2 2 2.9 4.3 2 24 2 i 23. 0 y Se 1.§ 2 5 2 $13 
7 7 1s 5.2 2. ( 20.9 { 25. 4 0 3.7 134 
7.9 i 4 2.4 ( re 1. ¢ 2 4 248 


Frequency distribution of the over-all widths of loaded trai 
capacity 
irer’s rated Average 
ty width : - 
4 tf Hs 7.0 2 

Feet Percent Percent Percent Percent Percent 

ae . 8 f 12.8 

7.7 1.7 

7 0.3 0.6 1.6 2.9 ‘.2 

7 1S fF 

» Lo ( ( 

u 6 f ‘ 


e extent that width of the vehicle and its load 
¢ the decision, some light is thrown upon the 
by the classifications of over-all widths of 
| single vehicles and combinations given in 
5 and 26, respectively. Figures 7 and 8 are 
d to sharpen the comparison between the 1 's-ton 
classes. In the former it will be seen that the 
‘rucks were more numerous than the 5-ton 
in each width class up to and including the 
it, 8 feet. Among the law-violating single 
the 5-ton trucks are slightly more numerous, 
le 5-ton truck 9 feet wide exceeds the 8.8-foot 
the widest 1‘-ton truck. 
semitrailers there is greater difference between 
is of vehicles of the two capacity classes, as 
figure 7. No 1's-ton semitrailer combination 
rved with over-all width in excess of 8 feet; 
— 5-ton combination observed was only 
ide, 


or-semutrailer combinations, percentage of total observations in each 
} 


class 


“ ( a 
Total 
observe- 
tions 
} t ~ s A s 1 sf 
/ t I t I } I Per Perce Number 
0.8 1), ( 
{ 7.9 f {3 
f 4 4.2 ® 0 310 
27.4 ( #2 
S x4 f 103 
s ( 178 


Tables 27 and 28 show for single vehicles and semi- 
trailer combinations, respectively, the number of units 
observed in excess of certain widths. Table 27 shows 
that 64.5 percent of all single vehicles observed had 
over-all widths in excess of 7 feet and nearly 50 percent 
of the wider vehicles were 1':-ton trucks. Only 4.6 
percent of the total number of vehicles were over 8 
feet in width and nearly a fourth of this group were of 
5-ton capacity, but a greater number were of the 1}5- 
and 2-ton capacities. Less than 1 percent of all the 
vehicles were more than 8‘ feet in width and among 
them all capacity classes were represented with little 
difference in number, those of the 11-ton class still 
exceeding the 5-ton trucks. 

Table 28, similarly reviewing the width data for semi- 
trailer combinations, shows that 96.3 percent of all 
combinations were more than 7 feet wide; 9.5 percent 
were more than 8 feet; and only 0.3 percent were wider 
than 8', feet. Among these wide vehicles the 1'-ton 
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Figure 7.—CoMPARISON OF NUMBERS OF LOADED 115-TON AND 


5-Ton Trucks (Ratep Capacity) oF Various OvER-ALL 
WIpTHs. 
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TABLE 27.—Classification of all wide single vehicles according to 
manufacturer's rated capacity and over-all width 


Tota] | Loaded vehicles having over-all widths exceeding 


Manufacturer’s rated ill 
capacity loaded 
vehicle 7 feet 8 feet 85 feet 
\ er Number! Percent | Number Percent |Number| Percent 
1% tons 2, 992 1, 528 49.5 44 19.9 11 27.5 
2 tons -- 533 400 13.0 23 10. 4 7 17.5 
214 tons 168 389 12. 6 37 16.8 i 15. ( 
3 tons 413 394 12.8 46 20.8 s 20. ( 
3% tons 134 129 4.2 17 + ® | 
| 5 tons 248 245 7.9 54 24.4 8 20. ( 
Total 4, 788 3, O85 100.0 221 100. 0 10 100. ( 
Percentage of to- 
tal loaded ve 
hicles 100. 0 64.5 4.6 : 0.8 


| 
} 


| 
| 
| 


TABLE 28.—Classification of all wide tractor-semitrailer vehicl: 
combinations according to manufacturer’s rated capacity and 
ove r-all width 


Tota] | Loaded vehicles having over-all widths exceeding 


Manufacturer’s rated all 
capacity loaded 
vehicles 7 feet 8 feet 8'6 feet 
Number Number Percent |Number Percent Number Pe 
114 tons 55 52 : Ae 
2 tons 13 413 5.9 2 2.8 
3 tons 310 293 410.5 28 39.4 l 
| 4 tons 62 59 8.2 9 12.7 
| 5 tons 103 101 14.0 10 14.1 
Over 5 tons 178 175 24.2 22 31.0 l 
Total 751 7233 100.0 71 100.0 2 
Percentage of to 
tal loaded vehi 
cles 100.0 06.3 9.5 4 0.3 


| 





CoMPARISON OF NUMBERS OF LOADED 114-Ton ANnp | 


5-Ton TRACTOR-SEMITRAILER COMBINATIONS (RATED CaApac- | 


ITY OF SEMITRAILER) OF VARIOUS OvEK-ALL WiIpTHS. 


size was not so strongly represented as among the single 
vehicles, but the several classes from 3-tons to over 5- 
tons capacity were represented with little distinction. 


DATA ON HEIGHTS OF LOADED VEHICLES DISCUSSED 


Tables 29, 30, 31, and 32 show the distribution of 
loaded vehicles according to over-all height in a manner 
corresponding to the previous analysis of width. The 
average height of the 114-ton class is shown to be about 
one foot less than the average height of all trucks of 
other capacity classes. This is due to the presence in 
the nadie capacity group of large numbers of low 
trucks and not to the absence in that group of high 
vehicles. As shown by table 31, over 56 percent of all 


/ 


ity and so likewise were 63 percent of all trucks over 
12 feet in height. The observations included only 3 
trucks over 12'4 feet high and 2 of these were of 1%-tons 
apacity. 

Comparison of tables 31 and 32 shows that the num- 
ber of semitrailer combinations of the greater heights 
was a larger proportion of the total than in the case of 
single vehicles; and again, as in the matter of width, the 
small-capacity semitrailer is less numerously represented 
than the small-capacity truck among the extremely 
high vehicles. 

Figures 9 and 10 show graphically the composition 
by capacity classes of the numbers of trucks and semi- 
trailer combinations of several of the greater-heiylt 
groups. 

OVER-ALL LENGTHS OF VEHICLES REPORTED 


Tables 33, 34, 35, and 36 contain analyses of the 
over-all lengths of single vehicles and semitrailer com- 
binations similar to those previously presented wit! 
regard to other characteristics of the vehicles. . 

The largest single vehicle observed, the capacity o! 
which could be definitely determined, was 35 feet long 
Four larger vehicles were measured, the largest 38 ‘eet 
long, but these were of indeterminate rated capacits 
Of the single vehicles of determinable capacity on'y § 
exceeded 33 feet in over-all length and 121, or 2.6 per- 


icent of the total number observed, exceeded 30 ‘cet 


single trucks higher than 11 feet were of 114-tons capac- | 


In this connection it is desirable to emphasize tha‘ the 
length recorded was the over-all length of vehicle and 
load. It included the bumpers and projections o! the 
load if any existed. 

The longest semitrailer combination of determinable 
capacity was 52 feet long. Three that could not be 


classified by capacity were longer, the longest being 5° 
Only 1 of the 728 semitrailer comb! 


feet in length. 





are. 





fanufacturer’s rated 
capacity 


height 


Feet 
S. 4 
v0 
Q 3 
‘ 
i] 


} 
tor ) 
H) 














Frequency distribution 


PUBLIC ROADS 


TABLE 29.—Frequency distribution of the over-all heights of loaded single vehicles, percentage of total observations wun 


Over-all height in feet 

0 6.5 7.0 7 8.0 8.5 0 ) 0.0 12.0 2.5 
Percent Percent Percent Percent Percent Percent 1 ent Percent P t Pe Perce Percent Percent Percent 
2.2 9.8 13.0 10.6 10.8 12.4 14.7 11.0 fh. ¢ f 29 F 1.0 0. 5 
7 1.7 12.4 5.4 9. § 7.8 2.4 6.8 t * 4 7 ey 4 
v 5.4 4u 12.9 s } = 7.2 ") 0 1 & ) 91 4 
1.0 Siz ¥.7 7 6.8 0 t 4 ie x 1.0 1.0 
1.5 5.4 7.8 11. ¢ ; f A a ) 1.7 ag. S 

4 be . = 13. 4 6.9 ~ 2 f 


of the over-all heights of loaded tractor-semitrailer 


each capaci / cla 


. — Ove e e 
ifacturer’s rated ive 
ipacity height 
6.0 ‘ 7-0 7 g 0 S 0 ) ) > { 2.5 
Feet Percent Percent | Percent | Percent Percent Per t Percent Pe t Perce Pe I t Percent Percent | Percent 
ri LS 1.8 5.5 5S ,] ) ( 14 12. 7 ) 0.9 sf 7.3 1.8 
9 10 > 2 6 2 ¢ } 2s 2. € 5.1 2.6 
10. 2 } , 0 , 4 14 2. ( ‘ 9 s ) 12.2 58 , 0 
] 10.7 j j | { 10 1.5 
10. ¢ 1.0 0 ; 0 29 4 9.7 2.9 
7) 10.6 ( t } ; s 2.4 s s 2.3 Li) 
TT 2 Y -osther “ r ~ 9 » > ened owe « ’ . 7 7 * 
Pane 31.—Classification of all high, single vehicles according to | Tanue 32.—Classification of all high loaded 
manufacturer's rated capacity and over-all height vehicle combinations accord nq t 
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412 

129 
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Number 
3yu 

295 

67 

102 

178 


tractor-semitrailer 
» manufacturer’s rated capacity 








and over-all height 
Tota] | Loaded vehicles having over-all heights exceeding— 
M wcturer’s rated all load Total |! led ve les having over-all heights exceeding— 
spacity ed ve- OF Te enna, ee ee a " 
hicles 11 feet 12 feet 1214 feet ee Te 
capacity i ve 
f feet 12 feet 1214 feet 
Number) Number Percent Number Percent Number Percent 
2 GR5 9) 56.5 17 63.0 2 66.7 Number' N her Percent Number Percent Number Percent 
2 ton 539 2%” 12.4 2 7.4 tons 7 4 ] 6.2 a me Fe 33 
: 166 16 9.9 2 7.4 2 tons f 2 12.5 1 : 
U $12 21 13. 1 5 18. 5 ] 33 ton 2u t 45. € 10 ] 33. 
2 129 Q 5.6 l 37 { tons f 20 4 2 l 3a. 
254 4 2.5 tons 102 ( 
Over 5 tons 5 27 Q. ¢ l 6.3 i 
ceae _ A a8 ‘ 100. 0 a 100. 0 3 100. ( Total f & 100. 0 1¢ 00.0 3 100. 0 
on bo v a 27) ra of 
tal loaded ve- Percentage f 
es 100. 0 3. 4 0.6 0 total loaded ve | 
; . hicles 100 8.8 5 y ene og ee oeneene 
rap 33 Freque ney distribution of the ove r-all le ngths of loaded s1 ngle vehicle 8, perce nlage of total observations in each capacity class 
ans. oO ill length in feet Total 
Ma er’s | AVer- obser- 
rated ¢ ige - 
: Y ength , ~ : ‘ " . > 29 ae be ' 
15 16 17 18s 19 0 21 22 23 24 2. 2f y 28 29 32 33 4 39 tions 
Num- 
: Feet Pet et Pet Pet Pet Pet Pet Pet Pet } Pet Pet Pet Pet I Pet Pet Pet. | Pet Pet. | Pet. ber 
he 20. 8 2.0 2.7 5.6 7.9 4.6) 11.0] 36.4) 13.6 5.3 5 2.8 1.9 1.0 0.4 5 0.3 0.2 0.3 ee See 
> ty 23. 5 2 1.5 1.9 2. 1 3.7 11.6 14.4 14.4 4 13. 1 6.5 3. 6 ) 9 l 7 7 - 
“72 24.0 2 4 6 2.4 4.3 5.4 1.3 y 12. 1 4.4 10. 6 10.8 5.2 i 2 2&8 ) a! = _ 
) to 25.8 2 2 Ls i 2.0 2.5 4.9 6.6 s 14.2; 15.2 12.6 , € 1.7 2 4.2 2.5 2.5 0.2 . 
DI 26. 3 7 3.1 2.4 4.7 1.6 4.7 7 4 0.3 11.8 8.8 4 1.7 ( 5 6.3 3.1 - 2. 4 
‘ 25. 6 1.2 4 1.6 3.6) 3.1 2.0 | 12.6 8.6 | 14.3 7.1 9 1.3 } l 2.4 1.2 1.6 
I ABLI Frequency distribution of the over-all lengths of loaded tractor-seé mitrailer combinations, perce ntage of total 0 bservations in 
each capacity class 
ve ancth in fee Total 
a Aver- Over-all length in feet Beng 
anu r’s rated capacity age - “a0 
length | 96 28 30 32 34 36 38 10 12 14 4¢ 48 50 52 tions 
lbs tor Feet | Percent | Percent Percent | Percent |Percent Percent |Percent |Percent Percent Percent Percent Percent Percent Percent | Number 
ce 33. 2 1.6 8.1 16.1| 306| 17.8 8.1 12.9 1.6 1.6 1 Sas ae) Me Bee 62 
: bow 33.5 23] 136] 20.5) 204] 11.4 6.8 9.1 4.5 6.8 1.5 44 
4 tons 33.0 3.4 10.0 21.0 21.6 13.8 11.0 7.5 2.7 1.4 5. 2 2.1 0.3 291 
3 5 tons 36.7 1.8 12.7 12.7 7.9 14.3 19. 1 6.3 11.1 3.2 6.3 2G a 63 
2 rasan 33.7 7.2 16.5 ¢3 9.3 15.5 23. 7 10.3 3.1 2.1 2.1 1.0 ; 1.0 97 
4 ; 34. 3 6 4.1 8.8 21.0 33. 9 15. 2 6.4 4.1 1.2 2 1.2 1.2 : 171 
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OVER-ALL HEIGHT-FEET 


Figure 9.—LoapEp Trucks 1n Heicgut CLASSIFICATION FROM 
9% To 13 Feet Grovupep AccorpING TO Ratep CaPaciry. 


nations that could be classified by capacity was more 
than 50 feet in length. Eighteen, or 2.5 percent of the 


total, were over 45 feet long; and 63, or 8.7 percent, | 


were over 40 feet in length. 
of the 728 loaded semitrailer combinations classifiable 
by capacity—were more than 35 feet long over-all. 
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OVER-ALL HEIGHT - FEET 
Figure 10.—LoaApEp TRACTOR-SEMITRAILER COMBINATIONS 


HEIGHT CLASSIFICATIONS FROM 944 TO 13 FEET Grovp! 
ACCORDING TO RatTep CaPaAciry. 


TaBLE 35.—Classification of all long, loaded, single vehicles acco 
ing to manufacturer's rated capacity and over-all length 


Tota] Loaded vehicles having over-all lengths exceedin; 


Manufacturer's rated all 
capacity loaded 
vehicles 25 feet 30 feet 33 feet 
No No Pet No Pet. No. P 
1!» tons 2, 953 135 17.4 5 12.4 
2 tons 536 95 12.3 s 6.6 
2'4 tons-- 463 139 18. 0 12 9.9 
3 tons. 407 222 28.7 38 31.4 1 
3'¢ tons 127 74 9.6 22 18. 2 3 
5 tons-. 253 108 14.0 26 21.5 4 
Total 4,739 773 100.0 121 100. 0 S 
Percentage of to- 
tal loaded vehi- 
cles _ . 100. 0 16.3 - 2.6 r 0.2 


TABLE 36.—Classification of all long, loaded, tractor-semitr: 
vehicle combinations according to manufacturer's rated capi 
and over-all length 


Total, Loaded vehicles having over-all lengths exceed ¢ 


Manufacturer's a. 
rated capacity neg 
Thicles 30 feet 35 feet 40 feet 45 feet 5 


No. | No. | Pet.| No. | Pet. | No. | Pet. | No. | Pet. | Né 
144 tons_._.. - 62, 46 8.7) 16 6.3) 2 a 
2 tons... 44, 28 5.3) 14 5.5) 5 ae 
3 tons__. 291 191 36.0, 88 34.8) 26 41.3) 7 38.9 
4 tons . < 63! 52 9.8) 39 15.4) 14 22.2) 5 27. 
5 tons --.- 97 66 12.4) 42 16.6 6 9.5; 2 a 2 W). | 
Over 5 tons. . ‘ 171,148 27.8) 54 21.4) 10 15.9) 4 22, 2 
Total. ... 728 531 100.0 253 100.0 63 (100.0 18 (100.0 1 W 
Percentage of 
total loaded 
vehicles_..._| 100.0) 72.9 34. 8]... > ao 2.5 


As shown by tables 33 and 34, the longest vel: cles 
_and combinations were of large and intermediate ¢: ))2¢- 
ity classes. The largest single vehicles of the 1. , 2-; 
and 2%-ton classes were 32 feet long; the longest 1’: 
‘and 2-ton semitrailer combinations were 44 feet loi 
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VEHICLES GROUPED 


TABLE 37. 








| Percentage of gross weight 
5 carried on 
ss 3 2 6% 5 = 
te te = |§ $ = = Full trailer 
sf is © |= I l8 
zs Ps a 2.2 52 
2 - = ma3is3i23\# = 
ZL x - = eo isl 6/LBShi es 
= z Ss it Fs = 2% | oe 
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Figures 11 and 12 show graphically the relative num- 
bers of single vehicles and semitrailer combinations of 
the several capacity classes in each of the larger length 
groups. It will be observed that single vehicles of low 
rated capacity were an important part of each length 
group up to 32 feet—the greatest length observed for 
such vehicles. In the case of semitrailer combinations, 
those of the lower rated capacities are an unimportant 
part of the total above the length of 38 feet. 


WEIGHTS AND DIMENSIONS OF FULL-TRAILER COMBINATIONS 
GIVEN 
Only 10 combinations having full trailers were ob- 
served during the course of the survey. The weights, 





REPORT ON TAXATION OF MOTOR VEHICLES IN 
1932 AVAILABLE 


The full report on the study of motor vehicle taxa- 
tion in 1932 by the United States Bureau of Public 
Roads is now available. The survey was begun in 1933 
and completed in 1934 and is the broadest in scope yet 


‘ attempted. The report includes not only State taxes 


but also Federal excise taxes, county and municipal 
taxes, personal-property taxes on motor vehicles im- 
posed by State, county, and municipal jurisdictions, 
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dimensions, and other characteristics of these vehicles 
are given in table 37. In general their characteristics 
are similar to those of the tractor-semitrailer combina- 
tions which have been discussed in detail, but one 
should be noted particularly as the longest and heaviest 
combination observed during the period. This combi- 
nation, with a gross load of 77,000 pounds and a length 
of 58.7 feet, had a value of C in the gross-load formula 
recommended by the American Association of State 
Highway Officials. of 860. This is the largest value 
noted in the period of observation and exceeds the 
next largest value observed by nearly 100. This 


, combination consisted of a tank truck and a tank trailer 


and was used to transport gasoline. 


and public bridge tolls. The data are analyzed so that 
the numbers and contributions of various classes of 
vehicles may be determined. 

A digest of the report was published in Public Roads, 
October 1934. The full report, entitled ‘‘The Taxa- 
tion of Motor Vehicles in 1932”, consists of 270 pages 
and is for sale by the Superintendent of Documents, 
Government Printing Office, Washington, D. C., for 
35 cents. There is no supply for general free distribu- 
tion. Orders should be sent direct to the Superin- 
tendent of Documents at the above address. 
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PUBLICATIONS of the BUREAU OF PUBLIC ROADS 








Any of the following publications may be purchased from 
the Superintendent of Documents, Government Printing Office, 
Washington, D. C. As his office is not connected with the 
Department and as the Department does not sell publications, 
please send no remittance to the United States Department of 
Agriculture. 


ANNUAL REPORTS 


Report of the Chief of the Bureau of Public Roads, 1924. 
5 cents. 

Report of the Chief of the Bureau of Public Roads, 1927. 
5 cents. 

Report of the Chief of the Bureau of Public Roads, 1928. 
5 cents. 

Report of the Chief of the Bureau of Public Roads, 1929. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1931. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1932. 
10 cents. 

Report of the Chief of the Bureau of Public Roads, 1933. 
Report of the Chief of the Bureau of Public Roads, 1934. 


DEPARTMENT BULLETINS 


No. 136D . . Highway Bonds. 20 cents. 

No. 347D . . Methods for the Determination of the Physical 
Properties of Road-Building Rock. 10 cents. 

No. 583D . . Reports on Experimental Convict Road Camp, 
Fulton County, Ga. 25 cents. 

No. 1279D . . Rural Highway Mileage, Income, and Expendi- 


tures, 1921 and 1922. 


TECH NICAL BULLETINS 

No. 

No. 265T . . Electrical Equipment on 
35 cents. 


20 cents. 
Movable Bridges. 


[ . . Highway Bridge Surveys. 


MISC LLANEOUS CIRCULARS 
No. 62\ 


. . Standards Governing Plans, Specifications, 
Contract Forms, and Estimates for Federal- 
Aid Highway Projects. 5 cents. 





MISCELLANEOUS PUBLICATIONS 

No. 76MP . . The results of Physical Tests of Road-Building 
Rock. 25 cents. 
Federal Legislation and Regulations Relating 
to Highway Construction. 10 cents. 


Supplement No. | to Federal Legislation and 
Regulations Relating to Highway Construction. 


No. 191... Roadside Improvement. 10 cents. 


The Taxation of Motor Vehicles in 1932. 35 cents. 


REPRINT FROM PUBLIC ROADS 


Reports on Subgrade Soil Studies. 40 cents. 








Single copies of the following publications may be obtained 
from the Bureau of Public Roads upon request. They cannot 
be purchased from the Superintendent of Documents. 


SEPARATE REPRINT FROM THE YEARBOOK 


No. 1036Y . . Road Work on Farm Outlets Needs Skill and 
Right Equipment. 


TRANSPORTATION SURVEY REPORTS 

Report of a Survey of Transportation on the State Highway 
System of Ohio (1927). 

Report of a Survey of Transportation on the State Highways 
of Vermont (1927). 

Report of a Survey of Transportation on the State Highways 
of New Hampshire (1927). 

Report of a Plan of Highway Improvement in the Regional 
Area of Cleveland, Ohio (1928). 

Report of a Survey of Transportation on the State Highways 
of Pennsylvania (1928). 

Report of a Survey of Traffic on the Federal-Aid Highway 
Systems of Eleven Western States (1930). 








A complete list of the publications of the Bureau of Public 
Roads, classified according to subject and including the more 
important articles in PUBLIC ROADS, may be obtained upon 
request addressed to the U. S. Bureau of Public Roads, Willard 
Building, Washington, D. C. 
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